
 
 
 
 
 
 
The University of Maryland School of Pharmacy is dedicated to the development 
and implementation of numerous translational and clinical research initiatives as 
well as an educational/training program in clinical sciences.  
 
Our pharmacy faculty is engaged in multi-disciplinary translational research 
efforts including the Center for Nanomedicine and Cellular Drug Delivery, which 
integrates expertise in bioengineering, drug delivery and clinical translational 
research. Our basic scientists and clinical researchers serve as investigators on 
NIH-funded research focusing on disease-specific areas such as nephrology and 
oncology. Our NIH Regional Translational Research Center Planning Grant is 
phase 2 of development, and will provide a framework for collaborative research 
in the Baltimore/Washington area. 
 
The School is also committed to education and training of clinical and 
translational researchers. Our graduate (PhD) and combined professional degree 
(PharmD/PhD) training program in Clinical Pharmaceutical Sciences focus on 
translational and clinical research in areas such as pharmacokinetics, drug 
metabolism, pharmacogenomics and pharmacodynamics The goal of the Clinical 
Pharmaceutical Sciences track, currently administered within the School of 
Pharmacy's Pharmaceutical Sciences graduate program, is to develop 
pharmacy-trained specialists who independently derive new knowledge through 
observation, study, and experimentation that is focused on drug therapy 
outcomes in patients, and the factors and mechanism determining those 
outcomes. The track is designed for individuals with clinical training backgrounds, 
and integrates aspects of pharmacotherapy, patient care, clinical pharmacology, 
regulatory affairs, IRB processes, study design and biostatistics. Basic science 
core areas include molecular biology, pharmaceutical analysis, and 
pharmacogenomics, which are then incorporated into translational research 
approaches to provide students with the necessary tools to develop independent 
research programs. Clinical trials are designed and conducted in the NIH-funded 
General Clinical Research Center through collaboration with physician 
investigators in nephrology, oncology and cardiology. The clinical pharmaceutical 
research scientists trained by this program will be well-suited to meet the 
demand expressed by federal agencies (FDA, NIH), academia, and the 
pharmaceutical industry, with the potential to develop new therapeutic strategies 
to optimize patient care in Maryland, the U.S., and worldwide.  
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B.S. and Ph.D., University of Utah 
Research Interests: Synthesis, characterization and biologi-
cal evaluation of novel polymeric system for the con-
trolled / targeted delivery of bioactive agents (drugs, 
genes, imaging agents, etc.) 

R. Gary Hollenbeck, Ph.D. 
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Introduction 
 

The doctoral program in Clinical Pharmaceutical Sciences is a collaborative effort between two 
departments in the School of Pharmacy (Pharmacy Practice and Science and Pharmaceutical 
Sciences), and draws upon their existing academic and research strengths. The administrative 
structure for the program involves core faculty from both departments within the School and from 
a variety of departments at UMB.  

 

Mission 
 

This program is a collaborative effort within UMB and draws primarily upon the faculty strengths and resources 
of the School of Pharmacy. The goal of this program is to develop pharmacy-trained specialists who independ-
ently derive new knowledge through observation, study, and experimentation that is focused on drug therapy 
outcomes in patients, and the factors and mechanism determining those outcomes.  This program is designed to 
develop scientists with a strong clinical background and an understanding of pharmacotherapy, patient care, 
clinical pharmacology and therapeutics as well as the basic scientific knowledge to develop an independent re-
search program. The program is consistent with the approved mission of the School of Pharmacy: “The mission 
of the University of Maryland School of Pharmacy is to improve the health and well-being of the citizens of 
Maryland and beyond, through excellence in pharmaceutical education, scholarship, pharmaceutical care, and 
public service.”  The clinical pharmaceutical research scientists trained by this program will have the potential 
to develop new strategies for drug therapy that can potentially impact large numbers of patients. 

Program Characteristics 
 

This is an interdisciplinary doctoral program in Clinical Pharmaceutical Sciences currently listed as a track with 
the Department of Pharmaceutical Sciences Graduate Program.  Students will complete a didactic core of 
courses on various aspects of pharmaceutical sciences, research methods, and clinical research. The student will 
also conduct independent translational research (clinical and basic) with a faculty member in one of several re-
search specializations, including oncology, renal disease, or neuroscience.  Requirements of the degree will in-
clude completion of  independent hypothesis-driven clinical and scientific research projects leading to the suc-
cessful defense of the dissertation. 
 

Educational Objectives 
 

The purpose of the program is to develop scientists who possess a blend of contemporary clinical and basic 
pharmaceutical science skills. The program will provide graduates with a solid foundation in:  
 

• Conduct of translational research in clinical pharmacology through intense clinical experience in a medical 
specialty of interest such as cardiology, neuroscience, critical care, nephrology, and oncology;  

• Theory and application of pharmacokinetics/drug metabolism, pharmacodynamics, study design and statisti-
cal methods, pharmaceutics, cellular and molecular biology, pharmacogenomics; 

• Integration of laboratory-based and hypothesis-driven dissertation research.  

Program Requirements 
Coursework will include core courses (20-29 cred-
its), including Research Methods, Clinical Trials 
and Experiential Epidemiology, Biostatistical Com-
puting, Principles of Biostatistics, Statistical Meth-
ods in Epidemiology, Regulatory Affairs, Princi-
ples of Drug Design and Development I and II, Re-
sponsible Conduct of Research, and Introduction to 
Phamaceutical Sciences Seminar.  Clinical rota-
tions (3) will be chosen in areas of specific interest, 
including psychiatry, neurology, nephrology, cardi-
ology, oncology, geriatrics, FDA, pharmaceutical 
industry, or others as appropriate.  Elective courses 
(8 credits) can include molecular biology, physiol-
ogy, and pharmacogenomics.  Students will also 
take part in dissertation research consisting of at 
least 12 credits.  

Application Process 
 

Candidates interested in applying for the Clinical 
Sciences Program must submit three copies of the 
application, three letters of recommendation, two 
copies of their official transcript, and Graduate Re-
cord Exam (GRE) scores.  Additional materials are 
needed from international students.  Please see our 
website for specific information (http://
www.pharmacy.umaryland.edu/graduate/CPS), or 
email Dr. Kenneth Bauer at 
kbauer@rx.umaryland.edu or Dr. Thomas Dowling 
at tdowling@rx.umaryland.edu. 

Track Specialization 
 

Students may select from a customized menu of 
courses, with prior approval from faculty advisor
(s), consistent with a track of specialization. Poten-
tial specialized tracks include: Pharmacokinetics/
Pharmacodynamics, Neurosciences, Nephrology, 
Cardiology and Oncology.   



Defining the Clinical Pharmaceutical
Scientist

odifications in graduate cur-
ricula are often required to
adapt to changes in practice
and research paradigms. A

common question posed to the profession
of pharmacy not long ago was: “What is a
Pharm.D.?” Similary, many of our patient
care colleagues were unfamiliar with the
doctor of pharmacy degree, yet the skills
and capabilities of the Pharm.D., the

process of phar-
maceutical care,
and implementa-
tion of clinical
pharmacy services
are widely recog-
nized today. We
are now faced
with a similar

question: “What is a clinical pharmaceuti-
cal scientist?”

In the late 1990’s, the Commission on
the Future of Graduate Education in the
Pharmaceutical Sciences provided a series
of recommendations for graduate pro-
grams to meet the demands of the phar-

maceutical industry, academia, and the
Food and Drug Administration (FDA).(1)
In order to increase the breadth and skills
of graduates, the Commission recom-
mended that colleges and schools of phar-
macy examine Ph.D. programs in the clini-
cal sciences as an appropriate addition to
graduate program offerings. Such pro-
grams require a focus not only on drug
discovery, but also drug development, and
integration and practical application of the
basic sciences. 

The clinical pharmaceutical scientist is
most often defined as a research scientist
equally skilled and trained in basic science
and clinical practice. Clinical pharmacy-
trained researchers are uniquely qualified
to maintain contact with the patient care
environment (at some level) while actively
engaging in research of a very basic science
nature. Effective communication of
research results among basic scientists,
clinical researchers, and practitioners is a
primary objective, as well as translation of
research obtained from epidemiology and
database research into clinical practice. In
order to adequately prepare such clinical
pharmaceutical scientists at the University

of Maryland, we have focused our current
recruitment efforts on post-Pharm.D. stu-
dents, preferably those with residency
training experience in a clinical pharmacy
specialty area, although other approaches
may be utilized. 

Translational Research
Development of modern clinical scientists
programs must include the translational
research paradigm. Today’s medical and
pharmaceutical research environment has
changed substantially from years past with
a greater emphasis placed on translational
research.  The term translational research
itself is relatively new and refers to bridg-
ing of the gap between bench-top basic sci-
ence research results and the practical use
of these results in patients through daily
clinical practice.  

For example, translational research can
be envisioned as a basic scientist’s discov-
ery of a new ligand or receptor associated
with a particular disease state leading to
the development of a new chemical entity
to treat that disease.  However, translation-
al research can also be thought of as a two
way street.  The clinician may make an
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observation requiring further benchtop
investigation.  Differences in frequencies
of a particular disease may lead to the
finding of specific genetic polymorphism
that predisposes the carriers of this gene
within the population.  Such findings
could substantially alter clinical practice by
improved screening guidelines and thera-
peutic approaches.

Thus, the clinical pharmaceutical scien-
tists find themselves poised as an ideal
candidate to perform translational
research.  So what makes the clinical phar-
maceutical scientist different from the tra-
ditional pharmaceutical scientist?  It is the
formal training as a clinician, with an
understating and appreciation of the com-
plexities of therapeutics and pharma-
cotherapy from the caregiver’s point of
view.  With adequate training, the clinical
pharmaceutical scientist can provide a
conduit between bench-top basic science
researchers and clinical practitioners.

Clinical Pharmaceutical Scientist Training
A goal of the Clinical Pharmaceutical
Scientist Program at the University of
Maryland is to develop pharmacy-trained
specialists that independently derive new
knowledge through observation, study,
and experimentation. Some factors that

are required for the success of such clinical
sciences programs include an existing ‘crit-
ical mass’ of basic sciences researchers and
clinical pharmacy researchers and practi-
tioners, physician research collaborators,
an academic medical teaching center, and
clinical research resources such as a

General Clinical Research Center. Specific
didactic requirements of our program
include drug development, clinical trials
design, biostatistics, pharmaceutical analy-
sis, pharmacogenomics, regulatory, affairs
and pharmacokinetics/drug metabolism.
Successful completion of oral and written

Post Internship Opportunities Today

T
he AAPS Career Network continues to look to enhance the career services
offered to undergraduate, graduate and post-doctoral students. One advantage
for students is the opportunity to

broaden their horizons and their experi-
ences through internship programs. 
We would like to invite your company
to post available internship program
information at the AAPS Online Career
Network site gratis for the remainder of
2004. To date, student members have
participated in internship program
offerings from National Academies of
Sciences, Pfizer, The Johns Hopkins
University, and U.S. Pharmacopeia.
Student members and affiliates of AAPS
can benefit from being exposed to the various opportunities and internship programs
that your company may have to offer. 

If you currently have co-op or internship opportunities that you would be interest-
ed in having AAPS Student members fulfill, contact Ryan Williams, Career Services
Specialist at 703.248.4771 or williamsr@aaps.org.
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comprehensive exams
is required for doctoral
candidacy. In contrast
to most basic pharma-
ceutical sciences gradu-
ate programs, evalua-
tion of drug therapy
outcomes in patients
and involvement in the

design, institutional review board submis-
sion, and conduct of a prospective clinical
pharmacology trial is required.
Dissertation research projects are devel-
oped to incorporate basic science method-
ologies that are aimed at understanding
the factors and mechanism determining
drug-related outcomes that can be directly
measured in patients. 

A number of formal training programs
in Clinical Pharmaceutical Sciences are
currently offered in U.S. Schools of

Pharmacy, administered through clinical
departments, pharmaceutical sciences
departments, or both. Like the University
of Maryland, the Universities of Kentucky
and Pittsburgh have Clinical
Pharmaceutical Scientist Tracks that reside
within the Pharmaceutical Sciences.
Students at the University of Minnesota
can choose the Experimental and Clinical
Pharmacology (Ph.D.) track within the
Department of Experimental and Clinical
Pharmacology’s graduate program in
Social, Administration and Clinical
Pharmacy. The University of North
Carolina offers a Ph.D. degree in
Experimental Therapeutics that is offered
jointly between the Divisions of
Pharmacotherapy and Drug Delivery and
Disposition. 

A key aspect of each of these programs
is incorporation of translational research

into disciplines such as clinical pharmacol-
ogy, theory and application of biopharma-
ceutics, pharmacokinetics, drug metabo-
lism and disposition, pharmacodynamics,
cellular and molecular biology, and phar-
macogenomics.  These skills are coupled
with formal training in study design and
statistical methods, coupled with the inte-
gration of laboratory-based and hypothe-
sis-driven dissertation research. 

The Demand for Clinical Pharmaceutical
Scientists
The short supply of clinical scientists is
recognized by the National Institutes of
Health (NIH). As stated by NIH Director
Harold Varmus in 1997, there exists a need
for “highly trained clinical researchers in
order to capitalize on the many profound
developments and discoveries in funda-
mental science and to translate them to the

University of Cincinnati College of Pharmacy Launches
Master’s Program in Drug Development

I
n September 2004, the
College of Pharmacy,
University of Cincinnati,

Cincinnati, OH, will launch a
new Master’s level program in
drug development.   This pro-
gram is being implemented to
meet the need of cross-disci-
plinary training in scientific
and regulatory aspects of
drug development.  This
unmet and growing need is
fueled by the rapid advance in
scientific discoveries, shifting
paradigms of pharmaceutical
research, and evolving regula-
tory guidelines.  Corporate
employers and academic
health centers spend signifi-
cant resources for employee
training at workshops/short
courses and/or on-site train-
ing.  The program will be
made available to individuals
holding post-baccalaureate
degrees in pharmacy, nursing,
medicine and other related
biomedical sciences.
Individuals with degrees in
other areas with relevant

experience may also be con-
sidered.  The curriculum is
particularly targeted towards
fully employed professionals
who are seeking advanced
learning opportunities.  As
such, the program will be
offered on a part-time basis
with the didactic coursework
taught during weekday
evenings.  It is intended that
successful completion of the
program will lead to
improved interactions of the
professionals within a team
matrix, broaden the range of
their activities and ultimately
prepare them to become
experts in global drug devel-
opment.   Such training
should help both – the
employee with advancement
in career opportunities - and
the employer with improved
work efficiency and expanded
scope of services/activities.  

To implement this pro-
gram, the College of
Pharmacy received a gener-
ous gift as seed money from

Kendle International Inc., a
global clinical research organ-
ization, headquartered in
Cincinnati.  The program was
developed with close collabo-
rations between the college
and other units of our med-
ical center including
Cincinnati Children’s Hospital
Medical Center and regional
pharmaceutical companies
and clinical research organi-
zations.  The College of
Pharmacy has over 35 faculty
members with a proven
record of excellence in profes-
sional and graduate educa-
tion.  The current specializa-
tion areas for M.S./Ph.D. pro-
grams include
Biopharmaceutics &
Pharmacokinetics,
Pharmacology, Medicinal and
Bioorganic Chemistry,
Industrial Pharmacy, and
Social and Administrative
Sciences.  The college has sig-
nificant experience in offering
non-traditional graduate pro-
grams, including the distance

learning M.S. program for
Procter and Gamble employ-
ees working in Cincinnati and
Norwich, New York.  

Pankaj B. Desai, Ph.D.,
Associate Professor of
Biopharmaceutics and
Pharmacokinetics, will serve
as the director of the M.S.
program in drug develop-
ment.   A panel of experts
from the UC Medical Center
and regional industries have
been assembled to participate
in the curriculum, which
includes courses such as:
Global Drug Development,
Pre-clinical Product
Development, Regulatory
Affairs I (pre-clinical) and II
(clinical), Clinical Trials
Design I, II and III, Project
Management, Drug Delivery
Devices, Pharmacovigilance,
and Pharmacoeconomics.
For further information visit
the UC College of Pharmacy
website at
http://pharmacy.uc.edu.



clinical setting…they are highly interactive
with basic, clinical, and epidemiological
researchers in related   disciplines”.(2)

In accordance with the NIH directive, a
primary focus of most clinical pharmaceu-
tical scientist programs is translational
research. This research paradigm is further
being encouraged by the NIH through
enhanced funding initiatives. Tenure-track
academic positions are widely available for
clinical scientists, especially those with
research initiatives consistent with the
NIH roadmap, often requiring extramural
funding to support independent research
programs.

Additionally, the pharmaceutical indus-
try continues to place increasing demand
on clinical trials, with clinical development
consisting of nearly $300 million or one-
third of the total drug development cost.
Graduates from the clinical scientist pro-
grams are well positioned for careers in
the pharmaceutical industry, which is
often highly integrated and globalized.
Researchers with training in clinical trials,
biopharmaceutics, pharmacokinetics, and
pharmacodynamics are ideally suited to
design, implement, analyze, and interpret
all aspects of the clinical trials performed
in the Phase I clinical trial program.
Other divisions within the pharmaceutical
industry would benefit from the knowl-
edge base of the clinical pharmaceutical
scientist, including Regulatory Affairs,
Pharmacokinetics, Project Planning, and
Clinical Research. Clinical Scientists are
also being recruited by the FDA based on
their broad understanding of the drug
development process. For example, the
background of a pharmacist with the
understanding of medicinal chemistry and
pharmacotherapy with formal training in
phase I clinical trial design, implementa-
tion, and data analysis, places the clinical
scientist in an ideal position to review
NDAs and ANDAs. Partnerships between
industry and clinical sciences graduate
programs can provide an experiential
component to the trainee’s experience. 

Summary
The concept, definition, and role of the
clinical pharmaceutical scientist have
evolved over the past two decades. It is
now recognized that  clinical  scientists
have a responsibility to effectively commu-
nicate basic biopharmaceutical research

with clinical practitioners and investiga-
tors. Further development of graduate pro-
grams in clinical pharmaceutical sciences
are needed to provide a critical mass of
faculty, trainees, and independent
researchers to maintain the momentum of
the translational research paradigm.  
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AAPS Members Can Access Science’s

Next Wave
S

cience’s Next Wave,
www.nextwave.org,
is the weekly online

publication that focuses
on career development
for scientists—from
undergraduates to facul-
ty and career scientists.
Next Wave is a global site
that includes information
on academic, industry,
and non-traditional
career paths, highlighted
by a multitude of first-
person perspectives.  For
undergraduates, Next
Wave includes articles on
how to prepare for the
GRE and transitioning
from a 2-year to a 4-year
college or from under-
graduate to graduate
school.  For graduate stu-
dents, our articles
include how to find the
perfect advisor and writ-
ing your first ‘First
Author’ paper.  Our

Postdoc Network pro-
vides postdocs, their
mentors, and their insti-
tutions with the
resources that they need
to improve the postdoc-
toral experience.  

For those following an
academic career path,
our Career Development
Center has practical
advice on professional
issues such as negotiating
a job offer and setting up
your first lab.  If students
and postdocs are moving
into the non-academic
job market, Next Wave
features nuts and bolts
career advice, such as job
market trends and how
to present your weak-
nesses during an inter-
view.  And for the faculty
in our audience, we pro-
vide practical advice on
academic career issues
such as women in the

tenure pipeline and men-
toring your students.
Lastly, our most recent
section is our Minority
Scientists’ Network,
which addresses the
problem of recruiting
and retaining minority
scientist students and
focuses not only on stu-
dents, but also on men-
tors and administrators.

In addition, each
month Science’s Next
Wave focuses on a spe-
cial topic that scientists
will find useful in plan-
ning their next career
moves, whether they be
alternative avenues for
their hard-earned talents
or simply to gain new
insights into the worlds
of academe and industry.
An online archive of fea-
ture articles also can be
accessed.
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